Molecular mechanisms of the anomalous thermal aggregation of green fluorescent protein.
The peculiarities of thermal denaturation and interaction with water of the cycle-3 mutant of green fluorescent protein (GFP) were analyzed by NMR techniques and compared with those of bovine carbonic anhydrase II (BCA-II). Irreversible thermal denaturation was accompanied by massive GFP aggregation with no detectable accumulation of soluble denatured protein. Analysis of the spin diffusion data suggested that the internal part of the GFP β-can is involved in intensive interactions with water molecules. As a result, at high temperatures, the GFP structure does not unfold but rather breaks, consequently leading to enhanced protein aggregation. This is very different from typical BCA-II behavior.